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TECHNICAL FIELD 

Tho presMit invBBtioii wlates to ctanflk^cs of the FOXC2 protein vdth o4cr proteins, in 
particnlar coa^kiMS of F0XC2 with proteins designated p621: NOLP; HSC71; FrP3; 
ClJffl; RmaseAAiichor Protein 84/149 (AKAP); and Groud^ 
can be nsed in methods of identiftiing agents nseftil for die treaJmeoi of medical 
eondidons which can be treated by modulated F0XC2 activity, such as obesity, 
bypemig^eridemie, diet-induced insulin xesistanee, and/or ^ype 2 diabetes. 



BACKGROUND ART 

<M>esity, hyperlipideniia, and insulin resistance are comnum fineiunncn of type 2 
15 diabetes melBtus. The human winged helix/fodthead transaction fisctor gene FOXC2 
has been identified as a key i^ator of adipocyte metabolion (Cedeiberg, A et aL 
(2001) Cell 106-J63-573). Increased F0XC2 expiession, in adipocytes, has a 
pldotropic efifect <m gene expression, whidi leads to a lean and iasiiBn seo^ 
lAenotype. FOXC2 affects adipocyte metabolism by ineieasing the sensitivi^jrof tt» 
20 beta-adrenergic-cAMP-firoteta kinase A (PKA)signaa»gpa&w^i^^ 

adipocyte PKA hbloenzyme composition, faereased FOXC2 levds. induccdby fet 
diet, seem to counteract most of the syn^toms assodalied vrilh obesity, inctading 

hypotii^eridania and ditt-induced msolm reristsnoe; a likftLy ooasecpiaice hereof 
wooU be protection atgainst type 2 didietes. 

25 

The nucleotide and amino add sequences of flie hnman FQXC2 protein (SEQ ID NO: 
1), also known as FKHL14, FREAC-ll, or S12, as wdl as fliB conesponding mouse 
mesendiyme fbikhead-1 (MFH-1) protein, are known in flie art, seeMhira, N. et al. 
0993) FEBS letters 326: 171-176; »fflura.N. et aL (1997) Genomics 41: 489w»92; WO 
30 98/54216 and WO 01/60853. 
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Vtoioos mechaidsinB have heax proposed fbr how FOXC2 fiinction to legolate gene 
expxession. Onepossibilily is lhatFOXC2 intetact -with, fictoisftat ate downstzeam of 
file Notch-Delta signaling padkway (Kume, T. et aL (2001) Genes & Development 
15:2470-2482). For aample, Gioucho prota»ns fonn tzanscnption rqnessicoi complexes 
$ wiflihHI^ transcriptions fectors.lt has been shown IhatGxoiid^ 

protons. FOXGl and FOXA2 (Wang. J.-C. et aL (?001) J. Biol. Chem. 275: 1841 8- 
18423; Yao. J. et al. (2001) MoL CelL BioL 21:1962-1972). and it was suggested that 
similar kinds of interactions may occur wi& FOXC pnitdns (Kume et a!., si^a)^ 
FOXC2 complexes However, interactions between the FOXC2 protein and Groucho has 
10 not previously been experimentally verified. Ftether with any of the piotsiiis desig^iaied 
p62I» NOLP. Heat Shodc Cognate Protein-71 (HSC71), FTPS, CLHl, orKnase A 
Anchor PiMdn 84A49 (AKAI^ have not been previoudy dcsaSbed «r si^ggB^ 



IS DISCLOSURE OP THE INVENTION 



FOXC2. TheFOXC2-mterBciiiigpratams could eoatribnte to theimdentanifingof^ 
tTflTwteriptiQn fector-signaling pathway. Further, such proteins could fliemsclves be 
20 usefUtoteidemdficaiiooofagflnlsuselbllbrihelrBatnM^ 

Ccmseqoendy, in a first aqpeet this invenfion provides a complex of a teunan FOXd 
protein and a FOXCuMnteiacthig protem, wfaereinfiie FOXC2-infeiacting protein has an 
amino aeid sequeace chosen from the gnnip eoosisting of p62 1 (SEQ ID NO: 2), NOLP 
25 (SEQ ID MO: 3X Heat Shock Cognate Pwtein.71 (HSC71; SEQ ID NO; 4), FTP3 (SEQ 
ID NO; 5). CLHl ^BQ ID NO: 6), Kinase A Andior Pntdn 84/1 49 (AKAh SEQ ID 
NO: 7)) and Groucho (SEQ ID NO: 8). 

The invention fiuther provides a phannaceatical omiposition comprising a 
30 tber^utically or pioplQdactically effective amount of a complex of a human FOXC2 
piotdn and a FOXC^-in^eting protein, herein tfie FOXC2-iHtEXBoting protdn has an 
amino acid sequence chosen fi»m the group consisting of SEQ ID NO: 2, 3, 4, S,6,7m 
8, and a phaimaceulically acceptable earner. 



2002 01/28 14:02 FAX 46 8 887 35 0^ BlOVITIiM PATENTS •» PRV !^ 81009/047 



10 



15 m 



20 



2S 



-3 - 200? -0^- ^ 9 

Huvudfoxen Kosson 

itooa»ra^ectofteinveBtionisaplianaaceii&^ 

of ainedical condition is tiealAtelv»odnlatedPOXC2 activi^, oomprisinga 

ftfii^fflilicallyorpKqihytaetieanyefife^ 

teving an ammo add seqoeoce chosm to fl» 

4, 5, 6. 7 or 8, and a phannac ea rtcally acceptable earner. 

y^aaoflifiraqjectofflieiiiveotioniaaniefliodofinodnlati^ 
coiiiacttaga«dl«!«esringahniiiaaFOXC2geiiewi^^^ 
aequoice dioaen to the gwiv coaastiiig of 
imclac add oiocding said pxotein. 

A ftrflicr aspect of Ihc invontion is a method fertile treatmait of a medical condition 
wbi<& is treatable by modulated FOXC2 activity, comprising administering to apatient 
inoeedHieieof an effective amovttt of a FC«C2-interacting protein having an amino 
add seqiiaice chosen to the group consistilig of SBQ NO: 2, 3, 4, 5. 6, 7 or 8. and 

aphannaeeotically acceptable carrier. The said medical condition could be a medical 
condition which is putativdytrcatable by increased FOXC2 acti^ty.sudiaseibesily, 
hypertriglyceridemia, diet-indoced insulin resistance, or type 2 diabetes. Altcmativdy. 
flie said medical condition coiild be a medical condition whidi is pula^ 

decreased FOXC2 activity, such as anorexia. 

The teim "iieatmenr means any treatmeat of a diseases in amammal. indnding: 
0) preventing die disease, ix. cansingtiie dinical qimptoms of tte di^ 
develop (prophylaxis); (iO inhibiting the disease, Le. anestiiigAedevdopniealof 
clinicd symptoms; and/or caO«dieving«iB disease, i.aca«M«« 
clinical syiivtoms. The teim "dSbciive amoont" means a dosage sitf^ 
treatment ftirtodiseasestatobdng treated. This^vaiydependi^ 
disease and die treatment bdng effected. 



30 



The invention finflierprovidesameaiod of idendfltog an agent tfia^ 
FOXCZ; a FOXCZ-iniewcting prolan;* and/or a eomptes of human rOXC2 and a 
FOXCa-inteiaclingprotdn, wliemnflieFOXC2.inten«rtingpi^ 
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seqaenee daosea fiom liie gfOKxp consistipg of SEQ ID NO: 2» 3» 4» S. ^ 7 or 8» said 
mcdiod Gomptrising: 

(i) measaringihe amount of said complex fiumed fiom hamaa FOXC2 and FOXC2- 
intaracting fnotdlio m the presence of said agent; and 
5 Qi) comparing fte amount of said con^lex vdih -die amount of said complex fimned in 
the absence of said agent. Such a method could also indude die step of d^enniniiig 
whether said candidate agent modulates, (i.e. increases m decreases) F0XC2 activity. 



The invention also provides a method for die treatment or prophylaxis of a medical 
10 condition which is UeatAle by modulated FOXC2 activity, conqirising administering to 
a patioit in need diereof an effective amount of an agent identified by die method 
according to the invention as defined above. Specifically, the said medical condition is a 
medical condition whidh is putaiivdy treatable by increased FOXC2 activity, such as 
obesity, hypertriglyceridemia, diet-induced insulin resistance, or type 2 diabetes; or 
15 ahematively a medical condition whidi is*putatively treatable by decreased FOXC2 
activity^ such as anorexia. 

hi a fiuthCT aspect, die invention provides antibodies diiected agalmt a complex of a 
human FOXC2 protein and a FOXC2-intaw:ting protein, vAUh complex Is defined 

20 above according to the inventiooo. Such antibodies can be prepared aocezdii^ to mctihoda 
well known in the art. The said antibodies are usefide-g. in methods for die 
chaiacterizati,on and/or purification of the human FOXC2 pxotein and/or a FOXC2- 
interacting inotein ^esrein a specific binding of tihe antibody to die said cmiq»lex are 
utilized. Such meduxls can inchide e«g. ummmqpvedpitalion, inmmuoblotling, w 

2S imiTP' Ti^fff iiw^y fihraipfltegr^hy, immamopredpitalion consists on a nmltiiile ordered 
^rniiwiiiig eellic lyris^ Mnding of a spedfic antigen to an antibody, imcqntationof 
the antigen-antibody onnplex, washing and dissociation of ti^ antigen fi»m die 
immune complex (Ciment Pmtoools in Molecular Biology* Chqiter lOrAnalysis of 
Ftotdn?, 1991, John ^Ti^l^A Sons, hic) hnomrioblottiiigisaixiedioddiateoaA 

30 die xesohition of gel dectrpphoresis wifli die apedfidty of imrmmochemiial detection, 
hnmunoblotting can be used to detennine a numbo: of i n a po rtant dtiaraetetisttcs of 
protdoDi antigen (i.e., die presence and quantity on a sample^ molecular weight, etc.). It 
can be combined widi iinmunopiecipitati0n to allow a very senative detection of minor 
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aatigBos and to ^bady speafie intsraefioiiB between aotms CAntibodies, A Laborslosy 
Mamud, Cbaptet 12: finmimobUitting. 1998, Hniow ft Im CSH). faiiHiiioa£Biiity 
cbnmiatogRvhy enables for die purificatikm of solnible or membrane-bofund proteia 
antigens ftam cdb or homogenized tissues. The tedn^ 
5 sn^le pratein fimn an munonoafiBnily oohnrm afto-piior elntioa of oflnspcdfic 
' absorbed proteins (OnmitPioiDoob in BroteinSciasce. Chapter 9: Affinity 

purification. 1996, John Wky & Sons, Inc.) 

e 

llnon^ioot tiiis description die tenns "standard protocols'* and "standard procedures", 
•vfbea used in tiie context of molecular biology tedndques, are to be understood as 
protocols and procedmes found in an ordinaiy laboratory niannal sudi as: Current 
Protocols in Molecular Biology, editors F. Ansubel et al., Jdbn Wiley and Sons, Inc. 
1994, or Sambiook. J.. Fritsch. EJF. and Maniatis. T., Molecular Qoning: Alaboratoiy 
mamial, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor. NY 1989: 
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EXAMPLES 

EXAMPLE 1: Identification ofputativc positive FOXCZinteractiiigcteiBS by SRS 
20 yeast two-hybrid system 

1.2. Overview €f die SesReeivimmt:S!)atem(SRS) 

The Sos Recnutment System (SRS) was used to assay fw pofe^ieii^^ 
25 the hnmanroXC2poljpqitide.SRS is amodificatioBoflhewdMmown yeast 

hybrid system first described by Fields & Song (1989) Nature 340, 245-246. 

JhtiieCytoTr^® SRS (htqj:/AvwwJtnitagene.comAectars/signaljr^ see 
ate, Axonheim, A. et aL (1997) MoL CelL Biol 17:3094-3102; »dUS 5.776,689). 
30 protehJsare«xprcssedinfiiecytoptosmwhere,unliksinther»»cleus,tii^ 
postttansaational modificafions. PnitBiniTOtt^ 

detected by recnritmeot of the human Sos gene product (hSos) to the membrane of the 
ceU where it activates the Ras pafliway. The CytoTiap system uses flieunique yeast 
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strain Gde25H» wlikh oontaiiis a tm^eratufMcnsitive mntatiQn ia tibe cdc25 gene^ the 
yeast homologiie fin: hSos. This pnyferan, a gnmyl nudeoddie cxchaagefiKtor, is 
cgffofttifli for aetivattofli of fhe Ras paHrvay and vStmaMy fi»r flie survival and giovvili of 
* file eelL The mutation in Che ed^S pcotain is tensperalBre sensitive liie cells can grow 
5 at 25^C but not at 37^C TMb cdr35 imf frtinft ^ ftftmplgmetited by tlie hSos gme 
piodnct to allow gfowidi at 37^, providing that hSos protein is localized to die 
membrane via a protein-pioteitt interaction. 

The pMyr vector is designed finr cDNA library constraction. Oenes are expressed in this 
1 0 vector as a fusion protdn with the src myristylation signal Oat targets and anchors the 
protein to the cdl membrane with the goie product extruding into the cytoplasm. 
Feo^ esqxression is controlled by the GALl promoter, whidi is induced in the 
preaenee of galactose but repressed in the presence of ghicose. 

1 $ The bait protein (FOXC2) is expressed as a fusion protein with die hSos protein fiom 
die pSos vector. When the cDNA Itbraiy and the bait construct are cotransfsrmed into 
the cdc25H yeast strain, the only cells capatble of growing at ST'C m galactose medium 
are tihose diat have been rescued by a pmtem-protdn interaction recruiting hSos to flic 
cell membrane. 

20 

L2. Cloning of human FOXC2 inpSm 

Human full-length FOXC2 (ammo acids 1 -501) fiom the pCBfri- plaamid (Cedeibeig. 
A- et al. (2001) CeM 106: 1-20) usii^ CSK-17 (SEQ ID NO: 9) and CSIX-18 (SEQ ID 
ZS NO: lO)pruneKB was anqplificd by PGR according tt> standard procedun».1^ 

flm piifiiMi fiagment was cloned into fhe pSos vector (Strati«me catalog No. 217433) 
. usix« ^ai9dn sites inchided in the primeta. The inse^ 

restriction digestion, and the FOXC2 sequence was confirmed by nucleotide sequencing 
according to standard procedures. 

30 
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The yeast strain cdc2SH (Siraiagene catalog No. 217437) 'was ttaosfinmed vraflipSos- 
FOXC2 aceordtng to the piDtocoI (Sttatagene; CytoTtap Vector Kit; catalog No. 
5 217438) and plated on SD/PDO-Leu plates. Pxotem extataets were made as described 
(Moilanen A. c$ al. (1998) MoL CeU Bioh 18: S128-S139) and subsequ»^ analyzed 
by PAGE and Western blotting usuig anti-mouse Sos antibodies (BD Transduction 
Laboratories; catalog No. S1SS20-OSO). The western blot analysis showed piotein bands 
migratii]^ with flie expected molecular wdg^it conespondioe to Sos-FOXC2 (MW 178 
10 Id>a) and Sos (MW 127 IO^b). Additional bands of lower molecalar weight were 

obsen^ed, probably doe to protein degradation occuiring during extract pzcparatiQa or in 
the yeast cells during growth. 

L4 Transformation of yeast cells 

15 

A faumati fetal brain cDNA libraxy (Stratagene catalog No. 97S204) was used for 
.transfbimaticii of yeast ceBs. The libiaiy was anqslified by platixig ^yproxxmately 
20(^000 colomes^lale of IB4S:aa(14-an diameter). 

1 cfii/tail a total 50 plates inoculated with 0.66 fil of lilaraty suspnsion per plate wei^ 
20 used. Cells were incubated ovemlgjht at 37^C and afierwards, colonies of a psnpoint size 
wave harvested witih 2x4 ml of LB usdng asterile scraping glass. Additional LB-Kan 
medium was added to a final volume of 1 ,S L Hie cell suspension was mcubated fiir 2 h 
at 3 7"C. Cells were harvested by centrifiigation at ^^0 x g for 10 min and Ifae plaamid 
DMA was prepared using Plasmid Mud Ptep columns (({iagen catalog No. 12162) 
25 following the QlAGBN|»oloc6L 

Transfimnaiimi was perfomed as described by Stratagenc (CytoTrap XR Library 
Construction Ki^ fiutructimi A«&nual; catalog No. 200444X widi the difiGerenee Oiat flie 
txansfinmation was sequential^ Le. carried out in two st^. Firsts yeast was mnsfinmed 
30 with the pSOS-FOXC2 plasmid. Cdc2SH yeast cdb carrying the pSos-FOXC2 plasmid 
were nuide competent and tran^mied with 80 fig of cDNA Hhraiy DNA: Ai^ 72 
hours of growth at 25**C in j^ucose (-Leu --Ura) the plates were xepHcated into a 
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gaJactosettediumaiidten*8ted«37»Cfbraji^^ 

yten screened foUowing Stratagme protocols ftrAeievertants test 

Asproximatdy 8 X l<)*yta5t ttansftoxw^ 
5 dependent candidate clones were obtained. After a parallel growth test at nonr 
penmssiveteinpeiature in ^coseandfiBlactoseined^ 

ingalairtose and were 8iMd5«dftafl«r. aoiw 

media were wmsidered to be revertants and were fliwefore discard^ 
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EXAMKL£ 2: Anatysis of iralativeporilivB interaoti^ 

2.1. SequMmafysisefinaath»FQXC2'intenialHgc^ 

Total yeast DMA was pi^ared as described by Stratagene (CytoTrap XR Library 
Constiuetion Kit; tostructioii MannaU catalog Na 200444). ITie final pellet was 
dissolved in 20 MlHjO and used as tenptete ftff PGR anq>]ificatiDn or trare 

E. eoU cdls. 40 111 T<»10 T clectroconipetiBnt cells were transfiamed (2.5 kV, 25 fiF 
and 200 a) wifii2 (d of AiaDNA. Immediately, 1 nU of SOC medium was added and 
cdls were incubated for I hour at 37»C All cells wore plated onto LB-pl««es containing 
30 Mfiftnl of dJonanplMaiicol Tiaiafennanis werensedforplasnudDNAprc!^ 
(QIACTN). 

IftordertoaiiqiliftrpwyinaeitstheertractedyeastDNAwasusedastcnipla^^ 
PCR reaction was set up by mixing 1 |il of desired yeast DNA, luPCRbufer, 5 units 
TaqPol. 40 pnol eadi of the prioers NA15 (SEQ ID NO : U) and NAl 149 (SEQ ID 
Ua 12) and200 MM dNTP's to a final volume of 50 id. The feUowing PCR reaction 
was started: 95-C for 5 nmmles followed by 35 cycles consisting of 30 seconds at 95X, 
30 seconds at 55-C and I ^ rnihute at 72-C and a final 7 nnnuies at 72-0. The 

30 fiagnieiits obtained woe purified and seqaooced. 
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Sequence analysis was peifoimcd at the kvd of FCR or plasmid DNA by BLAST 
homology seazch against a non-xedundaat nucleotide database without BSTs (EMBL 
andGenBank). 



2.2 Id&a^ScaHan43fseimFQXC24mff^a^ 

Amoog die esqpeded fidseposithres^ sevexal eloises encoding bSos, Has; and ofter 
nembeis of Ras-GIPasefimily were identified, canfiiniiDgtbeias-dgnalingpadiway 

10 frr ♦^^''^ «gggy Tim Tiftiyaimttg rfnaiefi enmneqittndBd to prgvinnsly characterized 

sencB (139 clones) and tndoiown genes (1 6 clones). In bolh cases, some of them were 
found aeveral times as identical dones, psdbMy due to ttfaracy anqdiflcation. The 
uxdmown clones were analyzed fuxthor using the vafidatiOT 

above. These clones were shown not to oqpress pnoteins capable of ^leelfic interactions 
15 with FOXC29 and wm therefore disr^arded. The clones coxxeq^^ 

genes could be classified into d&e fbllowiog pzolein categnries; tnooscriiidon legnlatoTS, - 
matrix proteins, transoiption ftctms, Idnase-subunhs, and nuclear pcoteuis. In total» 43 
clon^ were identified as putative *%it8'* and finttooulyz^ . 

20 In order to eliminaie hits widi a nonspecific interactumi^ (e^g. proteins 

imseracting with the Sos tag-protein) die 43 identified clones were siibjected to a false 
positive test. This was done by co-transfiscmation of cdc25H yeast with each of the hit 
proteins (pMytHit) together with (a) pSos*FOXC2; (b) pSos; or (c) as a control, Sos 
fused to MalB (Stratagene; CytoTr^ Vector Kit; catalog No. 217438). Cdls ftat grew 

25 in gakwtose at 37^C only when transfonned with plasxnid (a) were considered to 

iqnresent a true positive interaction. By this procedure, seven ptotemB (Table I) were 
identified as putative FOXC2-inleiactxng proteins. For ^cse seven protemSif the above 
expwiment was repeated also with Coll (Stratagene; CytoTr)q> Vector Kit; catalog No- 
217438) as a control;^ which gave die same results. 



To characterize further the interactions between FOXC2 and FOXC2-'inteEacting 
proteins in yeast, ihe interaction of Sos-FOXC2 hybrid profoin was compared with the 
one between MafB proteins. Ma£B proteins are known to finm dimeia OK at aa k a» et 
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aLC19W)MoL CelLBioL 14: 7581-7591). The p621 gene exhibited the staxngpst 
i«tt«ctionteFOXC2 &lUwedlvFW3, CSroiidia andO^ 
vras obaenred fer HKA anchor protdii, NOLP and HSC7 1. 



s TABLET 

PiitaliveFaXC2-iiil«actiDgim>tei^ 

detenninednfladvetotheintet^ 



coiufitions. 



Gene 


SEQID 


AecesskniNo. 


Intertctloii 

ftlXDfith 


p«2] 


2 


AJ24297S 
(panblinSNA) 




NOLP 


3 


AB017800 


4* 


HSC71 


4 


BC007276 


+ 


FTP3 


S 


PS5795 




CLHl 


6 




+++ 


AKAP149 


7 


X97335 






a 


U04241 
AAB006S4 





EXAMPLE 3: Characteiizaticm of FOXC2-inito»ctWg pnrtdna 



3.L p62l 

15 p621 (SEQID NO: 2; partial 5eqaence)is»i«otd»ofiirio^ 

^ the Spl tran«^ti<m ftctor (GunOier, M. et (2000) M6L CdL BioL 210: 131- 
1 42). Hic m«««e homDiogae. ATFa-assodated factor («A»^ haa «c««fly been dooed 
ax«l chaiactarized OJe G«w. F. et aL C8000) 19: 1807.1819). atn«iscriirt«nial 
co-xtpressw^. and ccatains abipartiteNLS (]Nucl«^ 

20 acdvity. 
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was ttTOWtedlv W <*l»ii«fiddone8, con^^ 

Cta bads of the identified ftaginfini5.tlicp621wgionco^^ 

is8ufBdaitjair11ieFOXC2^1iiit»aetioii. . 



3J. mip 



NOIP(fbr*tocIeolar.localized protein'^ isaiMclcolari^^ 

fetal team cDNA Ubmy (Udd, N. et aL (1998) Biodicm. Bioi*ys. Res. Coaiint 252: 

97-102). The NOIPgme encodes a 524-aiiiim> add polypeptide^ coff 

helicase-homologoiw legioii, an acid-ridi domaiii. toee bas^ 

loealizatioD rignals, aseiine^ch«gi««, and aoaaedHscdldcanam-NorflifimWot 

aaalyris andRT-PCRieveakdthatNOIPis «xi«e«ed 

adult iBcaiD, and testis. Deleti<m8tiidies revealed ihatNl^ 

and nucleolar loealitaiion ^gnab. to fte present SRS screen, a singte NOLP clone ^ 
identified, comprisiagaseqaence that starts ald»eD145««d«e«ffl»^^ 

(^EQn>NO:3). 

5. J. SJuMic Cogtttae Frw*nr7l (j^SCri} 

Heat ShockCognstePWtein.71 protein (HSC71;SBQlDNa4)liasbeen«eccBay 
identified f«»nhamanteaintissues(QenBankAcee8si^ 

proteincoiitninsal«,»70domain (^PFW)012; BatemsnetaL COO?) Nwldc Acids 
ResesR* 30:276^0) anditispossibletospecalatedist as odierina^ 
s„pei6mUyrfprrrt«nsisiavolvedinp«^fi»lding^ 



30 



Mrf,owtioat (Zafimdlah.M.etdL(1992)BurJBiocliem.204:8^^^ 

fc<he present SRS screen, nine HSC71 clones were obtained. They conld be 
categorized into fourdififcnrtoverlsj^ 



-12 - 2002 -01' ^ 9 



3.4. FTPS 



FTPS (SEQroNO: 5) is aHetaogeneous Nuclear lUboniwIeoittO^^ (hnRNP-IT). 

andisia»q«to«ly «iiw«eA Rco«^ 
BMor include pre-inRNAim)cesstogand.t^^ 

iMogpaeous xniclear RNA. flie transcripts produced by BNA polymerase JL (Honwc. 
B. et aL (1995) J. BioL Chem.270: 28780-28789). In the present SRS screen, a single 
ITOcloiiBwasideniified,ooirespondingtoflieC-l«nninalregianofF^ 



10 
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20 
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CLHl (SBQ ID NO: 6) is ahuman datoinheavy chainprotrin. The cteflnin heavy 
ctadn is flie main structural piotrin of the cytoplasm sui^ 
involved in ieceptor^ediatedendocytosis,secieti«aandintnKd^ 
membrane.associatedconq)onents. It is located at flwcyUvlaiamc phase of coated pita 
and vesicles and it is ieadilyc)5»iessedinmost human adult tis^^ 
hmnan Chromosome 17 (Dodge. C3R. ei al. (1991) Ctenomics 1:174-178). 

In the present SRS sc«en. 13 si»fl.rdanes^id«Btffied.alignfa« 
toN853 sumnoaddtosldueofflifiCLBl sequence. 

J.d AKAP149 (A lOnase Anchor Prolan J49) 

The«ffixtsofindmd«alp«iieinldnases(PKA8)i80ftam^ 
cdhdarlocalizatiia.8pecifiedfl«oi^Wn^ 

(AKAPs). AKAP149 (SBQ TD NO: 7; Trcndeteiawig» Q. et al. (1996) Biodiem. 
Biophys. Rci Comm. 225: 313^19) is apuiative splicing vaiiaut of S-AKAP84 
(previo»dydescnbedbyIinetaL(1995)I.BioLCh«„. 270: 27804-27811; 
AccessibnNo. U34074) wiaifl« important nev. fcahue of aRNA-binding motif (KH 
domain).TteQdelenbu.setal.showedfliatAKAP149wasexpressedasa4.2-kb . 

ttaasciipt in aU «,athelial tissues examined, with the stmngest dgoal bdng detected m 
prostate and sman mtestineRNAs. hi addition. a3.2^transcri 
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cAMP^endentsigiBaltianadiictianpa^ 
cdhilar eoapactmeau 

IntepiesemSRS saeeiutwodoiies v«cid«i^ 
pwiina aeid seqiMiice of AXAP149. 

3:7. AESJ-3/Qreueko 

ABSl-2/GrouclK> (SEQ ID NO: 8) is ahtanan protdn csthiliitiiig approximatdy 50% 
identity to the N-tenniMl legion of Drosophaa "enhancer of split Groudio" FOtdn 
(Miy»aka. H. et al. (1993)Eur. J. Bioch«in..216: 343-352). It is possibly involved itt 
fhenegalive regulation Of proteins containingm>40 repeats. It ha^ 
localization and is expressed piedonui«mttyinmu8de, heart andpla^ 

SRS screen, two elfflies were identified. 

' J.& Summary 
In sunmary, sevonFOXC2.intBnHrtingpn>t«asw»i«^ 



25 



20 {p62l and AESl-2fgroueho) are mvol 

FOXC2 transcriptional activity. laaddition, thnwcytoptaSBiicpiotd^ 

Clafliiin and HSC71) invidved in celltto and inalrix toeaHzalion. ^ 

activity, v^oidentified. Fmdly. t«w proteins of nncteartocalizBlion; one ii^^ 

RNA processing (F1P3) and one of unknown fimetion mm, v«» identified. 
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EXAMM 4: Bxpiessian piofiliQg of FCSXCi-inlettCfiiig proteins 

To detenninell»tissaei«ns«ipt«piowio^ 
de8cril«:dinExanTte3.aco«^aBalysfeofAfi&n-*ixd^ 
tonscripts ftora ad^ tissue^ liver and innsdevrasperfianBsd. 



ev-ioi2SE 
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PolyA+iiiIWA»w«e«ttactedftamlnin^ 

Djoubeads inRNA Diiect^ idt (pyB»l A.S Noway). WMte adipose, liver and mnsolc 
tissues Mwfiomhioi«i«8.iiilWAs Time 
dTiBimeranddoiAle-sliaidedcDNAsweiegeii^^ 

5 an^difiedandUbdeduoflgmviiiolw^ 

WoliiijtolediMdeotite Tto populations of cRNAa obtained after IVT were purified 
and fiagmsntedby heal to produce a distribution of UNA ftagment sizes ftom 
Bpproxiiii«tely35to200 bases. The Hianan Genome U95 Set of five 

anays (A^^clrix: catalogNos. 900303. 900305. 900307, 900309 and 900311) w«e 
,0 iqtoidizediisingaeKcoininendedbuffijr ovemight at45X withthe denaUnedcRNA 
gamnles. the arrays were then washed and stained wiA R-phycoerytein streptavidin 
witii the he^ of an Af^/metrix fluidics station. The cartridges were scanned naing a 
Hcwlett-Padcnd confbcal sciaaiw and die images were analysed wMi the GeneC3iip 4.1 
8oftwa»(A^ctrix). The identity offte genes represented on the ptobeanayaw^ 

,s as8essedbyperfoiiningsearchesudngBLAST(AltschaletaL0990)J.l^BiA 
403-410) on available protein sequence databanks. 

Theresult5indicatedlhatanidentifiedFOXC2.i»tecactingprotffl^ 
adipose and Hver tissue, except ferNOLP andclatoinpiotdiiB. tamnade, ^Uideniified 
20 FOXC2.iiiteractingpiolcin8arep««entexcqrt&rNOlP.Itcanbecanc^ 

FOXC2-intcracting proteins arc «9«ossed in tissnes involved in energy metabohsm and 
therefiweputativelyrdevanttoinedioalconditionaxetetinetedi^ 
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EXAMPUB 5: Co-innnunapndpitatioii 

Co-immnnqprwtationof proteii« ftom whc^ 

test ftrpliywcal interactions beiweenprot^ Protocols in 

MoleodarBiology. ca«vter20:AiMdyai5 of protein interactions. 2000,^ 

Sons. Bw. 2000). For instance^FOXCZ and each of the identified FOXC2-int«actn« 

p^lrinacanbelri vitro transcribedAtranslated underdo control ofTTpr^^ 

eKp«iirienta«singaTNT«Cou0edR«ticulocyteLy^ 
woods H6Il«wRoad,MadisO«.WI537U. USA) in d«pn««^ 
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FOXC24>h complex can beiiiiiiiuiK>|^^ 
epiti:pctagpfesMlia«neoftheiiiotdiisc^ 

monodoiud or AH-pQlydoMl antibodies fiom Oontech). The con^ito caabetesolved 
by SDS-PAGE. Tie wAsequfint eBt|K»ure of the to an X-r^^ 
s p|««|*oriinagiiig8cieencanidHilifytte 



10 



15 



EXAMPLE 6: FwpaatSm of antt-FOXCZ aitibodies 

Antibodies are an in«»oxtanttool inthe anat/sis iof piotetei»totan inlcHwtion(scc eg. 
Cummt Pfotocols inMolccular Biology. Cauqrter 11: tonnmology. John Wiley A Sons, 
fac). TT>e human FOXC2 protein, or synthetic fiagmente of the FOXCZ sequence which 
aie n»ecific and antigenic, can be used to immunize amn«d» su£^ 
anb-bodies canbe raised foUowing standard protocols (Antibodies; AUboiatety 
Manual, cai^ 5: tamunizations. 1988. Harlo* & Lane. CHS) and affinity pmified 
fiomttie whole sera when usingpcptides as antigoi-Tlieaniibodies^beuseM 

oo-inimnnoprecipitationoftheFOXC2flFOXC2-inteiacttogp^ 
for western blot analysis of the resolved convlex- 
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CLAIMS 

L A campltx of a humaa FOXC2 protein and a FOXC2rinteractbg proliein, wtaon 
the F0XC2-interactins piotdn has an 
5 consisting ofSEQ ID NO: 2» 3, 4, 5,6,7 or 8. 

2. Hie compltK accozdisg to daim 1 wherein the FOXC2«intexactiDg protni has an 
amino add seqaeoce diown as SEQ ID NO; 2. 

10 3. The conq>lexai»oi(£i^ to claim 1 wherein the FQ]^ 
amino acid seqoence diown as SEQ ID NO: 3. 

4. The complex accoiding to claim 1 wherein the FOXCl-intemcttng protein has an 
amino acid sequence shown as SEQ ID NO: 4. 

15 

5. The conqplex according to olaim 1 wherein the FOXCZ^interacting protein to 
amino acid sequence shown as SEQ ID NO: 5. 

6. The complex according to claim 1 wherein the FOXC2-interacting protein has an 
20 amino acid sequence shown as SEQ ID NO: 6. 

7. The complex according to daim 1 wherdn the FOXC2-interacting protein has an 
amino acid sequence shown as SEQ ID NO: 7. 

25 8* Ihe complex according to daim 1 'i^ereinfhcFOXC2-intmcting 
amino add sequence shown as SEQ ID NO: 8. 

9. A phamiaceutical composition comphsing a dierapeutjcally or prophylaetiealiy 
effective am ount of a complex of a human FOXC2 protean and a FOXC2- 
30 interactingpxotein, wherein lfaeFOXC2-intecacti]Wpmtem has an amino add 

sequence chosen fiom the group consisting of SBQ JD NO: 2, 3^ 4» 5, 6, 7 or 8, 
and a pbamnaceutically accqpCshle canier 
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10. Aiflianiiaceiiticalcoii5»8iti«ifcri«eia 
whicli&ficatablcbyniodiitetedFOXC2 actmty, eonipnswgalJier^caticaUy or 

pic^yiacticaUy Qflfective amoumof aFOXC24^^ 
aoAK) add seqaenee chosen ftom Ihe gioup eonaistbg of SEQ ID NO: 2. 3. 4. 5. 
s 6,7or8,8nd&]dianiiaBeiilkMdbracee|rtdilec8i^ 

11. Aiiiefl»dofmoaiWii«h«mmroXC2bycimta 

voxel gene vidi a iJrotem having an amino add sequence diosen from the 
gioapcoosistingofSEQmNa.2,3,4,5,6,7or8,oren«d«caddei^^ 

10 saidpnitdn. 

12. AmcflK)dfbrflictreatmentoxpiophylaxisofamedicdconditionM*rid»is 
treatable by modulated FOXC2 activity, comprising administering to a p adent in 
need thereof an effective amount of a FOXC2-int»racting protein having an amfaw 

,s add sequence chosen fiom the gtoiq* consisting of SEQ ID NO: 2, 3. 4. 5. 6. 7 or 

8. and a phaimaeeiiticatty accqptd>le«axtiK. 

13. Tlieme(hDdaccc«lingtodaiml2fer<b0tiealmeotofainedic^ 
is treatable by increased FOXC2 activi^. 

20 

14. TTiemethodaccoidingto(sUdml3vrtwrdnftesaidme«cdcon^ 
hypeitritfyoeridemia,diet4ndacedim«Iin 

15. Ti»efflethodaccoidingtodatal2fl.rthettealmentofamedicaloondiii«^ 
2s is treatable by decreased FOXC2 activity. 

16. Themeaodacooidi^gtoclaimlS^^^ 

17. Amea»dafidentiQdnganag^ftatmoduhrtc5ti»fo«maiionofaconqrt 

30 tan»anFaXC2 and aFOXC2-ii«eracttogi«otein, vrtierdn ±c FOXCZ-interactmg 

piotdn has an amino add sequence ehosen fiKm» the group consist 

NO: 2. 3, 4, 5. 6, 7 or 8, comprising 



2... 0./» .4=.. F« . m « .J^ 

2nn? -01- 1 9 

-18- 

Huvudfoxen Kassan 

© measorins flio amount of said eoinplex founed fiom fa«nisnF0XC2 and 

FOXCS-interactiDg proteins in the presence of said agent; and 

(ii) comparing ihe amount ofsaid complex with die amoimt of said coi^plex 

fonaed in tfie absenoe of said ogeoL 

5 

18. A method of identi^g an agent liiat modnlates human F0XC2, comprising 

(0 measuring the amount of a conqilex fotmed fiom human F0XG2 and FOXC2- 
intwacting protenis in the presence of said agOTt; whcrdn die FOXC2pin^ 
protem has an amino add sequence ctawen fiom ihc group ctmsisii^ 

10 NO: 2, 3, 4, 5, 6, 7 or 8; and 

(ii) com|>aring the amount of said conq»l« widi die amourt of sMd oompbat 

fanned in die absence of said agent 

19. Amethodofidenii^inganagaitniodiilatingFOXC2aclivi^^ 

IS compirisifltg: 

(i) ccmtarting a cairiidate agent with a conqite of a hmnan F0XC2 prot^ 

■ FOXC2-4nteKactiDgpiroliBb^and 

(ii) detenmning wfaedier said candidate agent nu)dnlalB8 FQXC2 act^ 

wh«em file FOXC2-inleractiiigprotean has an amino acid sequence choseo from 
20 file group consisting of SEQ ID NO: 2, 3, 4, 5,6,7 or 8. 

20. Araefliodofidenti&inganagBntthatmodutalMaFOXC24iiteiactii«proten^ 
^vherein die FaXC^i^le^wli^g protein has an amhm add sequ^ 

the group consisting of SBQ ID NO: 2, 3, 4, 5. 6, 7 or 8, cenvrising 
25 (ijmeasuringtheamonmofsaidconipleKfimned fiom human F0XC2 and a sai^ 

FOXC2>httciacdngprotdn in «he presence of said agenn Ad 
(H) comparing die anmuntofsaid complex vdlhlhe amount of said conq>l« 

; finmed in die absence of said agent. 

a « » 

* "\'\ 30 21. Amediodfiirdie treatment orprophjtods of amedical condition wWchis 

t»alahlebymodulatedFOXC2 activity, comprisuigadministeriogtoapatiratm 
\ need diereof an efiective amount of an agent identified by the mediod according 

:**': toanyoaeofclaiin8l7to20. 



a • * 
• aft 
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22. llieiiwa»daccotdiiigtoclato21fbrtihetteatii^ 
is tieatable by in6seasedFOXC2 activity. 

23. The melhodaccwding to claim 22 wherein fte sad me^ 
liypertri^b«eridsii)ia, dictrindaced ins^ 

24. TliBmethodaccordingtoclaim22ferthetieatinem 
is treatable by deoreased F0XC2 activity. 

25. Tl»mcthodacearfingtoctoim24wh«anfliesaidiiM^ 



26. A method foriniri^gaFOXC2-iiitefactii«im»tetnha[vi^ 

sequence chosen ftom the groii!> comittmg of SEQ ID NO: 2, 3, 4. S. 6. 7 or 8, 

15 comprisizig &e steps: 

. . (Oobtaiiiiiig an antibody directed a 

and a said FOXC2-interactmgpiDtein; and 
' Qi) b mdiiig the said complex to the said antibody: 
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Tlje present invention relates to complexes of the FOXC2 proton with other proteiiis, in 
particular complexes of FOXC2 with proteins desogmited p621; NOtP; HSC71; FIP3; 
CLHl; Kinase A Anchor Protein 84/149 (AKAP); and Gioueho. The said complexes 
can beused in me&ods of ideotifting agents useful for tfw treatment of medicd 

conditions which can be Heated by modulated F0XC2 activiQr. sudi as obeaty, 
l^ypertriglyceridemia. diet-induced iamolin rBsistancci, and/or type 2 diabetes. 
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SEQUBNCB LZSTIMO 

<110> Biovltrum AB 
<120> Protein conplexM 
<130> BV-X012 
<160> 12 

<170> PatmtXn version 3 -0 

<210> X 

<211> 501 

<212> HIT 

<213> human 

<300> 

<308> GenBaBk/V08223 
<309>. 1997- OS -14 



<400> 1 
Met 



Gin Ala teg Tyr Ser V*l Sex Asp Pro A»n Ala teu Oly Vel Val 



xo 



pro Tyr Leu Ser «lu oln Asn Tyr Tyr Arg Ala Ala Gly Ser Tyr Gly 
20 25 30 

Gly Mer Ala ser Pro Met Gly Val Tyr Ser Gly Hia Pro Glu Gin Tyr 

35 .40 « 

Ser Ala Gly Mac Gly Arg aer Tyr Ala Pro Tyr His Bie flis Ota Pro 
50 55 ^0 

Ala Ala Pro Lys Asp Leu val lya Pro Pro Tyr Ser Tyr lie Ala jeu 

es 70 -^s BO 

He Thr Met Ala He Gta Asn Ala Pro Glu I.ys I.ys He TUT Ij«tt Aan 
85 90 

Oly lie Tyr Gin Phm Xle Met Asp Arg Phe Pro Phe Tyr Arg Olu Asn 
100 ^05 

Iqrs Oln Gly Trp Oln Aan. ser He Arg Bis Afln I*u S.r L«u *fln Olu 
115 120 

csy8 Phe V41 Ly» val Pro »«W *«P *»P "-y^ f '^^ ^ °" 
130 13S 

Tyr Trp -air L«i Asp Seo ittp ser Tyr Jten Met Ph« Glu JUm oay Ser 

14S ISO 155 

Phe Arg A»9 ATS A»g ATS Phe lys ly. IV» A.P Val Ser i.^ Slu 



Ale Bis tieu tys Olu 
180 18S 



Xys Glu Olu Axg Ale Hie l«u lye Olu Pro Pro Pro Ala Ala Ser lye 



• e » 
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Oly pro Ja« Xhr Sro Hi. i«u AXa wp ala Pro tys Glu AXa Olu 
195 200 20S 

WBlVB^l Val lie Ky« SMf Olu Al* Ala Ser Pro Al» l*u Pro Val 

lie Thrliys Vitl Clu ttr L«i Ser Pro olu Ser M* 1-m Ola eiy 
aas 230 23S 

pro Axg ser Ala Ala ser Thr pro Ala Oly Ser Pro Aap Oly S« i«u 

Fro Olu Bis His Ala Ala Ala Pro Aan 61y Leu Pro Oly Phft Ser Val 

2S0 265 
Olu ABU lie Met Tlir Leu Arg Thr ser Pio pro Oly Oly Olu Leu Ser 

275 280 2B5 

no Oly Ala Oly Arg Ala oly Leu Val Val Pro Pro Leu Ala Pro 
290 295 

Tyr Ala Ala Ala Pro pro Ala Ala Tyr Oly Qln Pro Cys Ala Oln Oly 

aos 

Leu Olu Jaa Gly Ala Ala Oly Gly Tyr ©In Cys ser Mat Arfl Ala Hat 

Ser tou Tyr Thr Gly Ala Glu Arg Pro Ala Slu Het CyB val Pro Pro 
d40 3*5 



Ala X«u Asp Glu Ala Ii6U ser Asp 



His Pro ser Gly Pro Thr Ser Pro 



3SS 

Leu ser Ala Leu Asa Leu Ala Ala Gly Gin Glu Gly Ala Leu Ala ftla 

370 375 
Ite Gly His His Hie Gin His Hi. Oly His His Hi. Pro Glzi Ala Pro 
385 390 

Pro pro Pro Pro Ale Pro Gin Pro Gin Pro Hhr Pro Gl» Pro Gly Ala 
405 *l^ 

Ala Ala Ala olu Ala Ala ser Trp Tyr Leu Aan Hie Ser Oly Aep Leu 
420 42S 

Ala Ala flln Oln Oln Tlir Pbe Pro 



445 



Asn HiB Leu Pro Oly Bie Ttar PHe 

435 440 

Asn val AiH Olu Met Phe Ama Ser Hie Arg Lett Oly lie olu Asa Ser 



450 



455 *«« 



Ibr leu Oly Olu Ser Gin Val Ser Oly Asn Ala Ser Cys Gin !«» J" 
4S5 *70 

»r A«a ser «hr Pro Pro Leu Tyr Arg Hie Ala Ala Pro «yr Ser Tyr 
485 

hep cys Ttor Lye Tyr 

500 
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<2XO> 2 

<211> 514 

<2X2> «X 
<213> 

<300> ^^.^ 

<309> 2000-09-10 



^'ier'elu A« Olu Ser Arg Arg ly- *rg Bar Iflr- 



<400> 2 
F 
•1 



15 



^ Met Aep ABn Val Oln S.r I*. i« ^ Met Jlu Olu Slu 

20 25 

Tyr Oau ftl. GXni Phe 6l» Val Lys lie ThrAla Oly A« 
3S " 

aln lw» val He ain xrp I«tt I«u Glu Ql« 1^9 CyB 

55 



Ola iiys x«a 

Ala IIu Om Cy iaa val Pha ^ 1«« Ifl^- ^ 

«S 70 

Mrg val Qlu X.y» tl. Olu Cy. t.ys Arg Hi- lOT- *br ^ 



85 



Glu Xieu 



am Ala liys lie Al* Arg I-eu 



Thr l-yB AiH ^'^^ 



100 



105 



110 



liy« Glu ABp L«u Lye Lya Arg Hie Olu Kic wo Pro 

' 120 



115 



Asa Pro Pro Val 
125 



8er Pro 
130 



Oly X»y» T»^3r Val Asn Asp Val Aan 



135 



Tyr Arg Jum Ala Gly ^r Val Arg Glu Met Lau 



145 



Ser Asn Aan Aan Met Sar 
140 

Olu sear wb Axg Aan 

160 



eer aiu s.r Ala pro pro ser Phe ^ Thr pro V*l 21 



Ser ser 



. 165 

TOir Aan lieu Val Tte Pro Pro 



leo 



a » t 



Lys Zieu Gin Tbr Pro 
19S 

I»eu Pro Ala Pro Asn 
210 



105 

VW. Thr Ser Gly Ser Lau 

200 



Ala Val Val Ser Ser Gin Pro 
190 

Thr Ala l!hr Ser Val 
205 



^Phr Ala Tto Val Val Ala Tte Thr Gin Val Pro 



215 



220 



Ser 
225 



Gly Afiu Pro Gin Pro 



Tbx- lie Ser l»eu Gin Pro 



230 



235 



Iieu pro V^l iXe 
240 



His Val pro 



val Ale val ser ser oln Pro 



245 



250 



Gin X«eu Z»eu Gla Ser 
255 



f * • • 
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8i0 pro «Xy «hrl.«i vantar »«n ain P*o s« aiy J-n v*i «.« w« 

260 2<» 

tie ser val 6ln fier Pio Jro Tlwr val ser Gly Deu ^ »«» 
275 

vai ser Mu pro ser lAtt »ro Asn Pro Thr ly« pro Asn Aan wa pro 

290 29S 300 

ser v*l pro ser pro ser He Gin ftrg jum Wo tlir Ala Ser JOa Ala 
3 OS 

pro l*tt 61y Thr Thr L«l Ala val Ola Ala Val Pro Thr Ala HI. Ser 
325 33* 

He val Gin Ala fflir Arg thr ser Leu Pro «ir Wal Oly Pro Ser Cly 
340 3*5 

leu Tyr ser WO Ser Thr Asn Arg dy Pro He 6ln Met l.y- He Pro 
355 

He ser Ala Bbe Ser Thr ser Ser Ala Ala Gl« Gin ash ser aw Thr 

mar Pro Arg Il« Olu A«i -Chr Asn Ly« Thr He A^. Ser VJl 

385 3»0 '.'^ 

ser I.ys lya Ale Ala A^ Ser Thr Ser Gin Cy. Gly X-y* Al» ^ 

ser ASP fier Ser Gly Val He Asp l*u Thr Met Asp Aep Gltt GXu Ser 
430 «5 

aly Ala 8er Gin Aap Pro l^e Iv« I«« *™ !S '"^ 

43S 440 **' 

Met ser Ser Ser 01« Pro Val Ser Arg Pro l«a Gin Pro He Gin Pro 
4S0 

Al. p« Pro I«tt Gin Pro ser Gly Val Pro Tto Ser Gly Pro Ser Gin 

Z «„r He Hi. l.e« pro Thr Ala pro Thr Thr val A«. ^1 Thr 
485 •srw 

Hia Arg pro val Thr Gin val Thr Tta ATS Leu Pro Val Pro Arg Ala 

Pro Ala 



<ai3> buman 
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<308> oeiiBaiile/JkB0l7B00 Huvudtawm Kossan 

<309> 1999-02 -0« 

SS^^B^Viil Glu «ur Oly pro J«x <SXy «Slu Oto He l«9 XflTB Bia *la 
X s 

OXy 01» X.yB teg Tbr lyr Lya Ala ile ser olu ser T/r Ala Pha l«a 

20 25 

9x«> teg Glu Ala val Thr *rg She I«u Met Ser Cys Ser Glu Cys Sla 
35 40 



50 W 
Pro Pro a!hrl«« V«l Ihr sernet lie tep Tyr Asa Het Pro lie 



ly. Arg Met Hi. 1«« Aen Pro ASP Gly Thr Asp ^- Ior« A-p A«i Gly 

A8] 

65 '0 " 

«,r Met Ala lyr Het Lye Hie Met Lye Leu Cln teu teu A«i Ser Gin 

He aiu Ser Asp Gla teP «e*^ 



8S 90 
Gin Asp alu Asp Glu Ser Ser lie Glu ser iisp —r 



100 



ser Ihr Arg «et ser Ala Val Asn Ser Asp Leu S^ Ser Asn I«u 

Olu tog Met Gla ser pro Gla Asa l«u His Gly flO"^ ei» A«P *«P 

13S 



eiu 

ISO 



MP ser Ala Ala Olu ser Phe tea Gly ten Glu ite «u Gly ser 



145 



150 



ser He Ala Ser Gly Gly His Ser teg Glu Met Gly A«. Ser Asa 



ser tep Oly I*. ^ ?S A«P Olu Gin Pro Lea Asa I«u 

ser tep ser Pro Leu Ser Ala oln I*u Tiur Ser Glu Tjr Arg He Asp 

220 



leo 18S 

Leu Ser Ala 
195 200 

Ser ten Gly 

aiO 



ASP Bis Asn ser ten Gly X^- Asa Tyx lore Asa L«u l-a He Ser 

210 

ASP Leu M^t Glu Arg Glu Ala Arg Glu ten Gly Ser lore Ser Pro 



225 



Ala Bis Ser 



230 



Tyr ser ser Tjrr tep Ser Oly Lye Asn Olu Ser Val Asp 



245 



Arg 



Oly Ala Glu tep Leu ser Leu Asa Arg Gly Asp Glu tep Glu Asp 
afio »«5 
ASP HI. Glu tep Hia tep tep Scr Glu V.1 tea Glu tep Gly 



2^S 
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-6^ 7007 -01- 5i 9 

- • ikii - ikm ma^ Phe Val 



Olu Ala olv Arg ly. Ala »he A« M«t Val Arg l^eu Phe 
290 2W 



val ASP Glu Asn Lau Asp Arg Met Val Wo Jle Ser l*y« Oto Pro JYJ 
305 3**^ 

«u we !!• «1» WLa II. lie MP ser cys *rg oln «»• Pro Glu 

325 

Tyr Ola Olu A*g Jaa teg I.y8 Arg lie tog Tbr Tyr Leu Jy; Ser Pye 

«X3 Arg Mec iys Arg ser Oly Phe olu Het ser Arg Pro lie Pro 8«r 

3S5 

His teu TJir ser Ala vs.1 Ala Glu Ser lie Leu Ala Ser Ala Cys Glu 

370 



375 380 



aer Glu ser Arg Asn Ala Ala I.y. Arg wet A^ i-»u «lu A«g Oto Jla 
385 390 3»5 

^ 61« ser Ale Pro Ala Aep 1^ CJB we "« S 



405 



Ala Thr Tyr ser Ser Ala val Pro Oly Ser Oln ^^aXt^Tyr 

420 

lie Aen Oly As« oly Thx Tyr Ser tyr Hie 8«r 0^ jrg oly Le« Oly 
M.y Gly Leu Lae AKi !«. A« A»p Ala ser Ser Ser Oly Pro ato A«P 

450 



Ser Met Lya Arg Gla lieu Ala Thr ser 



ser Oly ser Ser Ser ser 



465 



470 



475 



400 



ser A-B ser Arg pro oin !-« sar pro Tte olu lie An Ala Val Arg 



485 



om i«x val Ala Oly Tyr Arg olu ser Ala Ala «« L«» J«J ^9 Ser 



500 



Ala Asp Glu lieu Glu Aan Leu 

515 S20 



<21G> 4 

<211> 586 

<212> PEtT 

<213> human 

<300> 

<308> OenBa3Qk/BC0O7276 

<309> 2001-07--12 



lie i*eu Gin Gla Aan 



M^Ln^Pro «hr Asu Tlu: VaX Phe A«p Ala I.ya Acs ^ 
1 S ^0 



BV.1012SE ^■e97 35 B3 •'^^e/KBt 

Huvudlc«e„Kos8on 

Arg Phe ABp ASP Ala val VaX Oln ser Asp Mfet Lya Hi» »P 
30 as **• 

Meb Val Val AMI Asp Ala Qly Arg Pro Lye wal Sin Val Olu Tiyr Sys 
35 40 " 

eiv Olu Hbx tare Ser Pto Tyr Pro Glu Olu Val Ser Ser Itee val leu 
50 ss so 

Thx iffB Met lys Glu lie Ala Olu Ala tyr ieu oly lye Thr val Mur 
«S 70 " 



80 



Asn Ala val Val Tbr val pro Ala Tyr Eha ABU ASP ser Ola Arg aitt 
95 90 

Ala rar Lya Asp Ala Qly Thr lie Ala Gly Leu Asn Val ^ Arg He 
100 iW 

lie A0n Olu Pro Thr Ala Ala Ala lie Ala Tyr Gly i«u Aap lya Urn 

115 120 

val Cly AXa Olu Arg Aau val. z.«u Ha Phe Aap tau Gly Gly Oly Tbr 

130 «5 *♦* 

Pbe Aop val ser He Leu Thr He Olu Aop Gly He P)» Glu val jye 

145 ISO 1S» . 

Ser «ir Ala Oly An> Hie l*u Oly. Gly Glu Aop She Aap A« Arg 

Met val Asn Hie Phe He Ala «lu Phe iys Arg tys Hls iys tys ASP 
180 

He ear Glu Asnlve Acg Ala vai Arg Arg I«i Arg Thr Ala ey« 

195 200 
Arg Ala ive Arg Thr Leu ser ser ser Tte Gla Ala Ser He Olu He 
aiO 215 

ABp ser i-m Tyr olu oiy He Asp Pbe Tyr Tte ser He Thf Arg Ala 



225 



Arg Phe Glu oiu Leo ABU Ala ASP Leu Phe Arg Gly Thr I«u Ajp Pro 

Vil Glu lya Ala Leu Arg A«> Ala Lys Leu Aap Ly« Ser ^ He His 
280 285 

ASP He val Leu Val Oly Oly Ser Thr Arg He Pro Lg He Gin ty» 
27S 

Leu Leu Gin Aep Ptoe PHe Ma »flrs.Gltt Leu Ajj iarB ser He abu 

pro Asp Olu Ala val Ala Tyr Oly Ala Ala Val Oln Ala Ala He l^u 
305 

ser Oly ASP ly. Clu Aen Oto ASP Leu Leu L.U Leu A^ val 

325 330 
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Thr Pzo Leu eer Leu Qly lie Glu Thr Ala Gly Oly Val «ec Thr val 
340 345 350 

iMa lie Ly» Arg Ikmn Itor ihr He Pro Thr Lys Gin Thr Gin Thr Mws 
355 360 3« 

Thr Thr Tyr Ser As^ Asa Gla PTO Oly Val Lau lie Gin val Tyr Olu 
370 375 300 

Olv Glu Arg Ala Met Thr Ly» Asp Aan Asn Leu Leu Gly Lya 
385 390 395 

Leu Thr Gly He Pro Pro Ala Pro Arg Gly Val Pro Gla He Glu Val 

40S 410 415 

Thr Phe Asp He Asp Ala Aon Oly lie Leu Aen Val Ser Ala Val Asp 
420 425 430 

lAFS Ser Thr Gly Lys Glu Asn Lyo He Thr He Thr A»u Asp Lye Oly 
43 S 440 445 

Arg Leu ser Ly» Glu Asp He Olu Arg Met vsal Olu Olu Ala Glu Lys 

450 4SS 460 

Tyr Lye Ala Glu Asp Glu Lys Gin arg Asp Lys val Ser Ser Lys Asn 

465 470 475 

ser Leu Clu Ser Tyr Ala Phe Asa wet Lys Ala Thr Val Glu Asp olu 

485 490 495 

Lys Leu Gla Gly Lys He Asa Aap Glu Asp Lys Gin Lys He Leu Asp 
500 SOS 5W 

Lys Cys Asa Glu He He Asn Trp Leu Asp Lys ASa «Ln Thr Ala Gltt 
S15 S20 525 

Lys Olu Olu Phe Olu Bis Ola Oln Lys Olu Leu Olu Lys Val Cys Asn 
530 535 540 

pro He Xle Thr Lys Leu Tyr Gin Ser Ala Gly Gly Met Pro Oly Gly 
545 SSO 355 

Met pro Gly Oly Phe Pro Oly Gly Oly Ala Pro Pro Ser Gly Gly Ala 

5€5 S70 

ser ser Gly Pro Thr He Olu Glu Val Asp 

580 5S5 

<:210> 5 
<211> 449 
c212> PRT 

<213> human 
<300> 

<308> 0eaPept/P5579S 
<309> 2001-0S-20 

Mjfc°Mee\«u ser «ir fllu Oly Arg Olu ©ly She val val XV v.i Arg 



X 



S 10 
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HuvudfoKsn Koason 



OlY Lou Pro Tep ser Cys Ser Ala Aop Glu Vkl Met »rg Ph« «» 8er 

30 as 3* 

ASP cys iye lie Gin Asm Oly lUr S«r Oly lie Arg Phe He Tyr thr 

35 40 *S 

Arg olu Gly Arg Pro Ser Oly Glu Ala Phe val Glu Ueo. Glu Ser Glu 
50 55 eo 

Glu Olu VWL Lys teu Ala Leu Lys Lys Asp Arg Glu Thr »»t Oly Hia 
eS 70 75 80 

Arg Tyr Val Glu val Phe Lye ser Asn Ser val Glu Mec Asp Tip Val 
85 90 ** 

Leu Lira Hia Thr Oly Pro Aen Ser Pro Aap Thr Ale Asa Asp Oly Phe 
100 105 110 

val Arg Leu Arg Oly Leu Pro Phe Oly Cye Ser Ljr« Olu Olu He Val 
115 120 185 

Sin Phe Phe Ser Gly Leu Glu He val Pro Asn Gly Met Thr Lau Pro 
130 135 140 

val Aap Phe Ola Oly arg ser Thr oly Olu Ala Pbe val oUi Phe Ala 

146 ISO ISS "° 

Ser 61a Olu He Ala olu Lye Ala Leu Lye Lys His Lys Olu Arg He 
X6S 170 

Gly His Arg Tyr He Glu He Phe Lys Ser Ser Arg Ala eiu Val Arg 
180 105 l" 

Thr His Tyr Asp Pro Pro Arg Lye Leu net Ale »tet Gin Arg Pro Gly 

195 200 *0* 

pro Tyr Asp Arg pro Gly Ala Gly Arg Gly Tyr Asn Ser He Oly Arg 
210 ais 220 

Gly Ala OXy Phe olu Arg Met Arg Arg Qly Ala Tyr Oly Oly aly Tyr 

22S 230 235 

Oly Oly Tyr ASP ASP Tyr Gly Oly Tyr Asm Asp Oly Tyr Oly Pto Gly 



245 



Ser Asp Arg Phe Gly Arg Asp leu Aen Tyr Cys Phe Bar &v Het ser 
260 3*5 

Aap His Arg Tyr Gly Asp Gly Oly Ser Ser phe Glu ser Thr Ohr Gly 
275 280 

Hie Cys Val Hia Met Arg Gly Leu Pro Tyr Arg Ala Thr Olu Asn Asp 
290 295 300 



tie Tyr Aan Phe Phe ser Pro Leu Aan Pro Met Ara val Bie He Glu 

310 

Gly Arg Val Thr Gly Olu 
325 330 



305 " 310 31S 320 

He Qly Pro Asp Gly Arg Val Thr Gly Olu Ala Asp Val Olu Phe Ala 
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Thr als Glu Asp Ala Val Ala Ala Mot Ala Xya Asp X^s Ala Asn Met 
340 34S 350 

Gin Hi6 Arg Tyr val Glu Leu Fhe lieu Afsn Ser Thr Ala 6Xy T3ur Sor 
3S5 360 365 

Oly Gly Ala Tyr Asp His Ser Tyr val Glu Leu Phe Mu Aan Ser Thr 

370 375 380 

Ala Gly Ala ser Gly oly Ala Tyr Gly Ser Gin Met Me& Gly cay Met 
385 390 395 400 

Gly Leu Ser Asn Gin Ser Ser Tyr Gly Oly Pro Ala Ser Gin Gin Leu 
405 410 415 

Ser Gly Gly Tyr Gly Gly Gly Tyr Qly Gly Gin Ser Ser Kec Ser Gly 
420 425 430 

Tyr Asp Gin VaX Leu Gin Glu Asn Ser Ser Asp Tyr Gin Ser Asn Leu 

435 440 445 



Ala 



<210> 6 

<211> 1S7S 

<212> PRT 

<213> human 

<300> 

•<308> 6enSank/D21260 
<309> 3001-10-06 

<400> 6 

Met Ala Gin Zle Leu Pro Xle Arg Phe Gin Glu Sis Leu Gin Leu Gin 
15 10 15 

Asn Leu Gly Xle Asn Pro Ala Asn Zle Gly Phe Sec The Leu Thr Het 
20 25 30 

Glu Ser Asp lys £010 lie Cy» He Arg Glu Ly» val Gly Glu Gin Ala 
35 40 45 

Gin Val Val Xle xle Asp Met Asn Asp Pro Ser Asn Pro He Arg Arg 
50 SB 60 

Pro Xle Ser Ala Asp Ser Ala Xle Met Aan Pro Ala Ser Lys Val lie 

70 75 80 

Ala Leu Lys Ala Gly Lys Thr Leu Gin Xle Phe Asa Xle Glu Met Lys 

65 90 95 

ser Lye Met Lys Ala His Thr Met Thr Asp Asp Val Thr Phe Trp Lys 
100 105 110 

TXp Xle Ser Leu Asa HHt Val Ala Leu Val Thr Asp Asa Ala val Tyr 
lis 120 125 
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13037/047 



His Trp Bvr Met OXu Gly CSlu Ser Oln Ftp Val l»yB Mtet; fiho Asp Jbrg 
130 135 1*0 

Kis Smx Sm X*su Ala Oly Cys Gla lis 11a Aon Tyx Azg Tkr Asp Ala 

X45 ISO 155 160 

livs Oln l*y» Trt lieu ii«u Xisa Thr «ly lis Ssr Ala Gl» Oln Asn Arg 
les 170 17 S 

val val Cly Ala Mac Gin lieu Tyr ser val Asp Arg Lyc Val Sar Gin 
100 185 150 

Pro lie Glu oiy Hla Ala Ala Ser Ph% Ala Gin Fhe lya Olu Oly 

155 200 205 

Asn Ala Gin Glu Ser Thr lieu Phe Cys Phe Ala Vial Arg Oly Oln Ala 
210 215 220 

Gly Gly Lys lieu His lie lie Gin Val Gly Thr Pro Pro Thr Gly Aan 

325 230 235 2" 

Gin Pro Phe Pro Lys iiys Ala val Asp Val Phe Phe Pro Pro Glu Ala 
245 250 255 

Gin Asa Asp Phe Pro val Ala Met Gin lie Ser Olu Lys Bis Asp val 
260 265 270 

val Phe Leu lie Thr Lys Tyr Gly Tyr lie His Jbeu Tyr Asp lieu Glu 
275 280 2S5 

Thr Gly Thr cys lie Tyr Met Asn Arg He Sar Gly Gin Thr lie Phe 

295 • 300 

Val Thr Ala Pro His Glu Ala Thr Ala Gly Ha He Gly %1 Asn Arg 

305 310 315 320 

Ziys Gly Gin Val I*ett Ser val eye val Glu Glu Glu Asn lie He Pro 
325 330 335 

Tyr He Thr Asn Val Leu Gin Asn Pro Asp Leu Ala Leu Arg Met Ala 

340 345 350 

V*l Arg Asn Asn Leu Ala Gly Ala Glu Glu Leu Phe Ala Arg Lys Phe 

355 360 365 

Asn Ala Leu Phe Ala Gin Gly Asn Tyr Ser Glu Ala Ala Lys Val Ala 
370 375 380 

Ala Aen Ala Pro Lys oly He Leu Arg Thr Pro Asp Hbx He Arg Arg 
385 390 3S5 400 

Phe Gin Ser val Pro Ala Gin Pro Gly Gin Thr Ssr Pro Leu Lau Oln 
40S 410 *15 

Tyr phe Gly He Leu Leu Asp Ola Gly Gin Leu Asn lys Tyr Glu Ser 
420 425 430 

Leu Glu Leu cys Arg Pro Val Leu Gin Gin Gly Arg Lys Gin Leu Leu 
435 440 445 
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Huvudfoxen Kbssan 



aiu Lya Trp i«u we fllu A6p x.«u olu Csrc S6r Clu «u i.eu Gly 

450 455 4« 

ASP Leu Val nya sor Val Aep Pro Shr Leu Ala Xieu Ser v*l lyr L6u 

-~ 475 



465 



470 



A£9 Ala Afln Val Pxo Asn Lye Val tie Gin cye Phe Ala Gto ^ Gly 



485 



490 



Gla val Qln Lys He val Lau Tyx Ala Lys Lys Val Gly Tyr Thr P» 
500 SOS 5*0 

A0P Trp He Phe Lcia Leu teg Aan Val Met Arg He Ser Pro Asp Oln 

520 525 



51S 



Oly 



Gin Gin Phe Ala Gla Met Leu Val Qln Mp Glu Glu Pro Leu Ala 



530 



535 



540 



ASP He thx Gin He Val Aiqp Val Phe Met Glu Tyr A«i Leu He Gla 



555 



545 550 

Gin Cy» Thr Ala Phe Laru Leu Aep Ala Leu Lyc Asn Aen Arg Pro 



565 



570 



Glu Gly Pro Leu Gla «ir Arg Leu Leu Glu Mec Aen Leu Mefc Hie Ala 
580 SOS 

.pro Gin val Ala Aap Ala He Lou Gly Aen Gin Met. Phe Xhr Hie Tyr 
$9S 600 

ASP A« Ala Hie He Ala Gin Leu eye Glu Lys Ala Gly Leu Leu Gin 

^ 615 

Arg Ala Leu Glu His Phe Thr Aap Leu Tyr Aep He lye Arg Ala Val 

635 



625 



630 



val His Thr Bia Leu Leu Aan Pro olu Trp Leu Val Aan Tyr Jhe Gly 



645 «S0 
Ser Leu 8er Val Glu Aep ser Leu Glu cys Leu Arg Ala Mat Leu Ser 



660 



665 



Ala Asn He Arg Gin Aan Leu Gin He Cya val Gin Val Ala Ser Lys 

680 555 



675 



Tyr 



His Glu Gin Leu Sex Thr Gin Ser Leu He Glu Leu Phe Glu Ser 



690 



695 



700 



Phe Lya Ser Phe Glu Gly Leu Phe Tyr Phe Leu Gly Ser He val Ajn 



715 



70S 

Phe ser Gin Asp Pro Asp val Hie Phe lya Tyr He Gin Ala Ala Cys 



725 



730 



Lya Thx Gly Gin lie Lys Glu Val Glu Arg He <Va Arg Glu ser Aan 



740 "y^S 750 



Cys Tyr AeP Pro Glu Arg val Lye Aen 
^ ^ 7SS 760 



Phe Leu Lys Glu Ala lye 
765 



Leu 
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l!hr ASP Ola l«tt Pro teu lie He Val ey« Asp Ara She Aap Pho Val 
770 tIS ■'80 

BlB A8P l.eu VBl I.ett Tyr t«u Tyr »rg Asn Asn i*u Oln iys Tyr lie 
7BS "yso 

Olu Il» Tyr val Oln liys val Aan Pro Ser Wgr i«u wo val Vil lie 
eos 8X0 BIS 

<ay eiy Lsa I«u Asp Val A«p Cy« ser Glu Aep val lie tys ton X«u 

' 820 825 

lie Leu val Val Ar« aly Oln »he Ser Ihr Asp Olu Leu Val Ala Bin 

83S 840 845 

val Glu liys Arg Am» ATB I«u liye ieu Lett I«u Pro Trp Leu Olu Ala 

BSO «»5 
Arg He His Glu ely Cy« Glu olu Pro Ala Thr Hi. Awi Ala Leu Ala 
8^8 870 87S 

IVB He Tyr He Asp Ser Asn Asa Asn Pro Olu Arg Pke Leu teg Olu 
' B8S 09' 

Asa Pro Tyr Tyx Aap Ser lag Val val Gly Lye Tyr Cys ©lu L/e Arg 
900 90S 

ASP Sro His Leu Ala Cys Val Ala Tyr 61u Axg Gly Ola Cye Ai^ Leu 

9X5 

eiu ieu lie Asa Val Cys Asa Ola Asa Ser Leu Pte lors Ser Leu Ser 
930 935 9*" 

Arg Tyr Leu val Arg Arg Lys Asp pro Glu Leu Trp Oly Bmr Vai Leu 

S4S 950 955 

Leu Olu ser Asa pro Tyr Axg Arg Pro Leu He Ai^ Ola Val val Gin 
965 970 

Thr Ale Leu ser Olu Thr Oln Asp Pro Olu flli Val Bar ^ Tbr val 
980 9BS »90 

Lys Ala Phe Met Tto Ala Asp Leu Pxo Asa Glo Leu He Olu Leu Leu 

Olu Lys He Val Leu Asp Asa Ser Val Phe Ser Glu His Arg Asa 
IWO lOlS 1020 

Leu Gla Asn Leu Leu He Leu Thr Ale He Lys Ala A«p Arg Ttor 
J.02S "30 "35 

Arg val Het Slu Tyr He Asn Arg Leu Asp Asa Tyr Asp Ala Pro 

^ 1040 "« 
ASP He Ala Asn He Ala lie Ser Asn Olu Leu Phe Gla Olu Ala 
loss . »<»eo "«s 

Phe Ala Ha Phe Arg Lys Phe AaP Val Asa Thr Ser Ala val Oln 



1070 



1075 "«0 
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Val Leu He Olu Hi» He Oly AM Leu Asp Axg Ala Tyr Slu Pbm 
1085 1090 1095 

Ala Olu Arg Cys Aw Oltt Pro Ala val t*p Ser Gin i«u Ala iq^ 
lloo 1105 1110 

Ala Gin I«u Gin 1^ Oly Met Wal Lye Glu Ala lie A^ fier Tyr 
1115 1120 1X2S 

He l.ys Ala A«p A»p Pro Ser Ser Tyr Met Olu Vai val Sin Ala 
1130 113* 

Ala AM Tbr ser Oly Asa Trp Olu Glo Lea Val lys Tyr Leu «ln 

114S IISO IISS 

Met Ala Ara I<y» I<y» Ala Arg Olu Ser Tyr Val Glu Thr Olu Leu 
IISO 1165 ll'O 

lie 9be Ala lieu Ala 1^9 Thr Asn Arg Leu Ala Olu !*« «tu olu 
1175 1100 

She He Aan Sly Rro Acn Asn Ala Hia He Gin Sin Val Oly Aap 
1190 1195 

Ars cya -ryr Asp Olu l.ye Het Tyr Asp Ala Ala Ly» I«u Leu Tyr 
* ^05 1210 

Asn ASH val Ser Asn Phs oly Arg Leu Ala Ser Thr Leu val His 
1220 1225 M30 

Leu Oly Olu Tyr aim Ala Ala Val Asp Gly Ala Arg Lys Ale Asn 

1335 X240 W4S 

Ser Thr Arg Thr Trp Lys Olu val Cys Phe Ala Cys VsX Aap Oly 
1250 lass 1*60 

Iflfs Glu Pbe AT? Leu Ala Olu M»« Cya Oly Leu His He Val Vfcl 
1265 "■'O W5 

Bis Ala Asp Olu Leu Olu Oltt Leu He Asn Tyr Tyr Ola. Asp Arg 
1280 1285 1290 

Oly Tyr Pbie Olu Olu Leu He Thr HOC Leu Olu Ala Ala Leu Oly 
12 95 1300 1308 

Leu Gltt Arg Ala His Met Oly Met Pte Thr (ttu Leu Ala He Leu 
1310 131S 1380 

Tyr ser lys She liys Pro Gin Lys Met Arg Olu His Leu Olu Leu 
. 132S 1330 133S 

m 

^ : Phe l*p ser Arg val Asn He pro Lys val Leu Arg Ala Ala Olu 

I , y. 1340 13« 1350 

' ein Ala His Leu Trp Ala Clu i.eu val Phe Leu Tyr Asp lor" Ty«f 

13SS 1360 136S 

Olu Olu Tyr Asp Asa Ala He He ibr Met Met Asn His Pro Thr 
1370 13'* 



2002 01/29 14:10 FAX 46 8 897 38 03^ BIOVlTttJtt PATENTS - PRV HASSAN ©041/047 

BV.1012SE G97 35 B3 ^ft^Pllt- OCi) legA^jOit 

20.02 -01- 2 9 



-15- 

Huvudfmsn Kosson 

Asp Ala t™ l.y« Glu Gly Cl» Phe lys Jtop lie lie ite X-ys Val 
laes «9« 

Ala Asa vai Olu bau Tyr Tyr Aapg Ala lie Oln Slxe tyr Xi«n Glu 
1400 '1*0$ 1*10 

Phe lya Pro lieu liea I«u Asm Asp Lett Het V«l Leu 8er Pro 
141S 1420 

Arg lieu Aap His Thr Arg Ala Val Asa Tyx fthe Ser lys Val isyo 
2430 143S "*0 

Gin i.eu Pro l*tt val Pro Tyr X«u tag Ser Val Gin *e» His 

1445 14 so 14SS 

Asn ABU I*y8 Ser Val Asn Oltt Ser Leu Aon Aw Leu Phe lie Thr 
X4«0 146S 1470 

Glu ffllu Asp Tyr Oln Ala Leu Arg Thr ser He Asp Ala Tyr Aip 
1475 1480 1**5 

Asn Phe ASP Asn He Ser Leu Ala Gin arg leu Glu Lye Hie Olu 
14.90 1*S5 

Leu He Glu Phe Aig Arg He Ala Ala Tyr leu S»» fcy* Oly Asa 
ISOS ISIO 151S 

Aan Arg Tip Lya Oln Ser Val olu Leu cya lor* Lys Asp Ser I«n 
1520 1525 1S30 

Tyr tys Asp Al* «et Ola 'V* Ser Glu Ser Lya Asp Thr olu 

1535 IS40 «*5 

Z«u Ala Glu elu z>eu Leu Gin Trp Phe Leu Ola Olu Glu Itfe Arg 
1550 IS55 1S«0 

Glu QTs Phe Gly Ala Cys Leu Phe Thr cys Tyr Asp Leu Leu Arg 
1565 is'O 

Fro Aep Val Val Leu Glu Thr Ala Trp Arg His Asn He wc Asp 
1580 1S85 1S»0 

Phe Ala Met Pro Tyr Phe He coa val Met Lye Olu Tyr Leu Thr 
1S9S 1600 1605 

Lya val ASP Lys Leu Aep Ala ser Glu Ser Leu Arg Lye Olu olu 
1610 1815 1«0 

Glu Gin Ala Thr Olu Thr Ola Pro He val Tyr Gly Gla Pro Gin 
1628 1«3<» ^^^^ 

1^ Met Leu Tbr Ala Gly Pr« Ser Val Ala Val Pro Pro Ola Ala 
1640 1645 1650 

Pro Phe Oly Tyr Oly Tyr Thr Ala Ere Pro Tyr Gly Gla Pro dla 
16SS 1860 

Pro Gly Phe oly Tyr Ser Met 
1670 1875 
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<210> 


7 




<211» 






<213> 


PRT 




<2X3> 


human 




<300> 






<30B» 


GenBa»}c/X9733S 




<303> 


1996-X2-10 




<400> 


7 




Het: Ala Xle OXn Pbe tog 


Sar Ifcu Pile Pro 


1 


*S 


10 


lieu Ala lieu lieu Qly Trp 


rvp Trp jme J&e 




ao 


25 



15 



30 

Val Ser Sar Bie Asp Glu Gin Gin Val Glu Ala Oly Ala Val Gin lisu 

35 40 45 

Arg Ala Aap Pro Ala lie Lya Glu Pro Leu Paco Val Glu Aap Val Cya 
50 55 60 

Pro X»ya Viil V^l Ser Thr Pro Pro Sar Val Tte Glu' Pro Paco Glu Wb 
65 70 90 

Glu Leu Sar Thr val Ser Lyo Xiou Pro Ala Glu Pro Pro Ala l#au i*bu 
BS 90 . • M 

Gla rChr Kia Pro Pro Cya Arg Arg Ser Glu Ser Ser Gly Xle i-au Pro 
100 105 110 

Aan Thr Thr Asp Met Arg X-au Arg Pro Gly TCbr Arg Arg Aap Aap Sar 
1X5 120 125 

Thr lys Xieu Glu Zieu Ala leu Thr Gly Gly Glu Ala liya Sex lie Pro 
130 135 140 

Leu Glu cya Pro Leu Ser Ser Pro Oly Val Leu Phe Ser Ser Lye 
145 150 155 160 

Ser Ala Glu Val Cya Lys Gin Aap Ser Pro Phe Ser Arg Val Pro Arg 
155 170 

Lye val Gin Pro Gly Tyr pro val val Pro Ala Glu Lys Arg Ser Ser 
180 185 WO 

Gly Qlu Arg Ala Arg Glu Thr Gly Gly Ala Glu Gly Thr Gly Asp Ala 

19S 200 205 

Val lieu Gly Glu Lye Val Leu Glu Glu Ala Leu Leu Ser Arg Glu Hie 
210 215 220 

Val Leu Glu Leu Glu Asn Ser Lys Gly Pro sar Leu Ala Ser Leu Glu 

225 2M 235 240 

Gly Olu Glu Aap Lya Gly Lya Ser Ser Ser Ser Gin Val Val Gly Pro 

245 250 255 
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Val Gin Glu Olu Olu Tyr VaX Ala Glu Lys beu Pro 8er l^rg Phe Xle 
aeO 265 270 

Glu S«x Ala His thr Olu lieu Ala lys Asp Asp Ala Ala Pso Ala Pro 
275 280 285 

Pro Vbl Ala Asp Ala Iiys Ala Gin Asp Arg Gly Val Olu Gly Glu Iiau 
290 295 300 

Gly Asn Glu Glu Ser I^au Asp Arg Asn Glu Glu Gly lieu Asp Arg Asn 
305 310 315 320 

Glu Glu Gly lieu Asp Axg Asn Glu Glu Ser Leu Asp Arg As& Glu Glu 

325 330 335 

Gly lieu Asp Arg Asn Glu Glu Zle Lys Arg Ala Ala Phe Gin lie tie 
340 345 350 

8er Gin Val lie Ser Glu Ala Thr Glu GlA val Leu Ala THr ^br Val 
• 35S 360 365 

Gly Lys Val Ala Gly AiEg val Cys Gin Ala Ser Gin Leu Gla Gly Gin 

370 37S 380 

Lys Glu Glu Ser Cys Val Pro Val His Gin Lys Ihr V^ Leu Gly Pro 
385 390 395 400 

« • ' ' 

'.A«p Thr Ala Olu Pro Ala Vtar Ala Glu Ala Ala Vkl Ala Pro Pro Asp 
405 410 415 

Ala Gly Leu Pro Leu Pro Gly Leu Pro Ala Glu Gly Ser Pro Pro Pro 
420 425 430 

Lys Hir Tyr Val Ser Cys Leu Lye Ser Leu Leu Ser Ser Pro Thr lys 

435 440 445 

Asp ser Lys Pro Asn Xle Ser Ala His His Zle ser Leu Ala Ser cys 
450 455 460 

Leu Ala Leu Thr Thr Pro Ser Olu Glu Leu Pro Asp Arg Ala Gly Xle 
465 470 475 480 

Leu Val Glu Asp Ala Thr Cys vial Thr Cys Met Ser Asp Ser Ser Gin 
485 490 495 

Ser Val Pro Leu Val Ala Ser Pro Gly His Cys Ser Asp Ser Phe Ser 
500 505 510 

Thr Ser Gly Leu Glu Asp Ser cys Thr Glu Thr Ser Ser Ser Pro Arg 

SIS 520 S2S 

Asp Lys Ala He Thr Pro Pro Leu Pro Glu Ser Thr Val Pro Phe Ser 
530 53S 540 

Asn Gly Val Leu Lys Gly Glu Iteu Ser Asp Leu Gly Ala &ax Asp Gly 
545 550 555 S60 

Trp Thr Mee Asp Ala Glu Ala Asp His Ser oly Gly sor Asp Arg Asn 

565 570 575 
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Ser Met: Sex- Val Asp der cya Cys Ser Iiea Lye Lys Thr Glu Ser 

580 565 990 

S9ie Gin Asn Ala Gla Ala Gly 8er Asa Pro Lys Lye Val Asp LeU Xle 
595 600 805 

He Trp Glu lie Glu Val Pro Lys Hie Leu Val Gly Arg Lea Xle Gly 
810 815 820 

Lye Glxi Gly Arg Tyr Val ser Phe Leu Lys Gin Hir ser Gly Ala Lye 
825 830 835 840 

lie Tyr Xle ser Thr Leu Pro ITyr Thr Gin Ser VUl Gin Xle cya Hie 

845 850 855 

Xle Glu Gly Ser Gin Bifl Hie Val Aep Lys Ala Leu Aen Leu Xle Gly 

880 885 870 

Lys Lys Phe Lys Glu Leu Aen Leu Thr Aan Xle Tyr Ala Pro Pro Leu 
875 880 865 

Pro Ser Leu Ala Leu Pro Ser Leu Pro Met Thr ser Trp Leu Met Leu 

690 '895 700 

Pro Asp Gly Xle Thr Val Glu Val lie Val Val Asa Gla Val Aen Ala 
70S- 710 715 730 

Gly His Leu Phe Val Gin Gla Kie Thr His Pro iSir Phe Hi* Ala Leu 

735 730 735 

Arg Scr Leu Aap Gin Gin Met Tyr Leu Cys Tyr Ser Gin Pro Gly Xle 
740 745 750 

Pro Thr Leu Pro Thr Pro Val Glu Xle Thr Val Xle cys Ala Ala Pro 

755 780 785 

Gly Ala ASP Oly Ala T^ Tcp Arg Ala Gin Val Val Ala Ser Tyr Glu 
770 775 780 

Glu Thr Asn Glu Val Glu Xle Arg lyr Val Asp Tyx Gly Gly Tyr Lys 
785 790 795 800 

Arg Val Lys Val Asp Val Leu Arg Gin Xle Arg Ser Asp Phe val Thr 

805 610 815 

lieu Pro Phe Gin Gly Ala Glu Val Leu Leu Asp Ser Val Met Pro z»eu 
820 825 830 

Ser Asp Asp Aap Gin Phe Ser Pro Glu Ala Asp Ala Ala HSU Ser Glu 
835 840 645 

Mec Thr Gly Asn Thr Ala Leu Leu Ala Gin Val Tfaz- Ser Tyr Ser Pre 
850 855 880 

rnuf Gly ijf&a Pro Leu He Gin Leu Txp ser val val Gly Asp Glu Val 

885 870 675 880 

Val Leu Xle Asn Arg Ser Leu vai Glu Az^ Gly Leu Ala Gin Trp Val 
885 890 895 
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Asp Ser Tyr Tyr Thar Sez- teu 
500 



FRVJ^SAN Q045/047 

Hnkt Patent- ochreg-veM 



<210> 6 
<211> 197 
<212> PRT 

<213> human 
<300> 

<308> OeilP<^t/MD00654 

<305> 1999-01*05 

<400> B 

Mat Met She Pro Gin Sar tog HI0 ser Oly Ser 6er Bio Leu Pro Gin 

^ s 10 15 

Gin Lau Lys Pbe Wir Thr Ser Aop ser cya Aap ats Xle Tlir Aap Glu 

25 30 

Phe Gin Leu 1^ Gin Ala Gin Tyx: His Ser Z.ea X,ya Leu Glu Cya Aap 



40 



45 



Iiyo Leu Ala Ser Glu Lyo Ser Glu Met Gin Arg Hia !ryr Val Hoc Tyr 



55 



40 



lyr Olu Met ser lyr Gly Leu Aon He Glu Met Hia Lyo Gin Ala Glu 

^0 75 80 

He val Lya Arg Leu Aan Gly xie cy. Ala Ola Val Leu Pro Tyr Leu 

09 ~ 



90 



95 



Ser Gin Glu Hie Gin Gin Gin Val Leu Gly Ala He Glu Axg Ala Lya 
iOO 105 110 

Gin Val Thr Ala Pro Glu Leu Asn Ser He He Arg Gin Gin Leu Gin 
* 120 125 

Ala ma Gin Leu Ser Gla Lau Gin Ala Leu Ala Leu Pro Leu DIhr Pro 

138 240 

Leu Pro Val Gly Leu Gin Pro Pro Ser Leu Pro Ala Val Ser Ala Gly 



150 



155 



150 



Thr Gly Leu Leu Ser Leu Ser Ala Leu Gly Ser Gin Ala Bia Leu Ser 
155 170 175 

Lya Glu ASP Lya Asn Gly His Asp Gly Asp Thr His Gin Glu Aap Aao 

les 190 

Gly Glu Lya Ser Asp 
195 



<210> 9 

<211> 33 

<212> rSNA 

<213> ArtijCidal 
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<230> 

<223> PCR px-imer 
<400> 9 

egcgganece catgeaggeg eerccaccccg 



<210> 10 

<2ll> 33 

<212> Vim. 

<2X3> Artificial 



<220> 

<223> PGR primer 

<4D0> 10 

c9C99Atcec eagtaticceg tgcagftcgta gga 



<axo> 11 

<2U> 20 

<212> n!iA 

<2ai3> Arcificlal 

<220> 

<223> PGR primer 

<40Q> 11 

tamtaegact: eaecacaggg 



<210> 12 

c211> 19 

<212> BNIV 

<213> Artificial 

<220> 

<223> PCR priTBfir 



HovotSfcown Kaswn 



«400> IS 

agggegbgaa cgtaagege 
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